Four species of Dichelyma are known at present in Russia: D. capillaceum (With.) Myrin, D. falcatum (Hedw.) Myrin, D. japonicum Cardot and D. uncinatum Mitt. The latter species is newly reported for the country. It was discovered in herbarium collections from Commander Islands (Kamchatsky Territory), Chukotka and Anabar Plateau (Krasnoyarsk Territory, Taimyr District). All these specimens were previously identified as D. capillaceum. Distribution of the latter species in Russia is restricted to central and northern parts of European Russia and West Siberia (middle course of Ob River). Dichelyma falcatum is not rare in the northern part of European Russia and in montane areas of southern Siberia, southern Taimyr and Chukotka, known also in central European Russia (south to Tver Province), Urals, West Siberia, Republic Sakha (Yakutia), and Kamchatka. Dichelyma japonicum is known from a single locality in Iturup Island (Kuril Islands). Key to identification, descriptions, data on distribution in Russia and ecology are provided for all species, illustrations of D. capillaceum and D. uncinatum are also included. 
In the first check-list of mosses of the former USSR (Ignatov & Afonina, 1992) , the genus Dichelyma was represented only by one species, D. falcatum, having overlooked a record of D. capillaceum for Karelian Isthmus in NW European Russia (Brotherus, 1923) . Subsequent floristic exploration brought a number of new localities of the latter species from different regions of Russia, including its European and Asian parts (Czernyadjeva, 2002; Afonina, 2006; Volosnova et al., 2012; Fedosov et al., 2011 Fedosov et al., , 2012 . In addition, Dichelyma japonicum was collected recently on Iturup, Kuril Islands ; this species was considered to be endemic to Japan before this finding. In the course of preparation of a treatment of the genus for the Moss Flora of Russia, we revised herbarium collections in LE, MHA, MW, VLA, KPABG, NS, and SYKO and found that some specimens of D. capillaceum from the Asian Russia actually belong to D. uncinatum. These two species are widespread in North America; they have clear differences in sporophyte structure whereas their gametophytic characters are more variable and overlapping. All collections from European Russia lack sporophytes, while they were found in some specimens from Bering Island (Commander Islands), Chukotka and Anabar Plateau (Southern Taimyr), supporting identification of the species. Dichelyma uncinatum is newly reported for Eurasia. We provide a key to identification of species known in Russia, species descriptions, overview of their ecological patterns and distribution in Russia, as well as illustrations for D. capillaceum and D. uncinatum.
Dichelyma Myrin, Kongl. Vetensk. Acad. Handl. 1832 Handl. :273. 1933 .
Plants slender to robust, growing in loose tufts, rarely mixed with other mosses in moist persistent habitats, occasionally submerged in water; glossy to dull when dry; yellowish, greenish, yellowish-brown distally, dark greyish-brown in proximal parts. Stems prostrate or pendent, sparsely irregularly branched, reddish-brown, brown to blackish, glossy; stem and branch tips erect-ascending to strongly falcate-secund or circinate; paraphyllia absent; proximal branch leaves partly reduced 1 ; central strand and hyalodermis absent; rhizoids densely clustered in areas of plant attachment to substrate, brown to dark red, not or irregularly branched, finely papillose. Leaves densely or distantly arranged, stem invisible or visible among leaves, leaves strongly to obscurely 3-ranked, erect-spreading to strongly falcate-secund or circinate, keeled, ovate, lanceolate to linear-lanceolate, gradually narrowed to obtuse or acute tip or very long acuminate apex, not or weakly decurrent; margin plane or narrowly recurved, entire or rarely with few denticulations in lower part, weakly serrulate to serrate distally; costa single, in cross-section formed by homogeneous cells, subpercurrent, percurrent to excurrent in a long, aristate, denticulate or smooth subula; median laminal cells linear, slightly flexuose, thin-walled, smooth, eporose, upper laminal cells shorter, basal laminal cells shorter and wider, incrassate and porose, brownish, alar cells not or weakly differentiated.
Dioicous. Perigonia budlike, lateral, small, 1.1-1.4 mm long, perigonial leaves elliptical to ovate, acute to cuspidate, ecostate, margin entire. Perichaetial leaves strongly elongating after fertilization, forming cylindrical perichaetium, sheathing the setae, spirally twisted around seta, covering or not covering the capsule, inner perichaetial leaves linear-lanceolate, to 9 mm long, ecostate, margin entire. Seta short or long. Capsule ovoid, oblong, oblong-cylindrical to cylindrical, immersed, laterally emergent, emergent or exserted; stomata absent; exothecial cells short, irregular, collenchymatous; annulus lacking; operculum conic to obliquely long-rostrate; exostome teeth inserted somewhat below mouth, linear, trabeculae widely spaced, yellow, brown or orange, spiculose-papillose or papillose, perforate along median line; endostome segments longer than exostome teeth, brown, red to brownish-orange, spiculose to finely papillose, keeled and joined by lateral appendages, forming trellislike cone, joined by lateral bars only distally (trellis imperfect) or throughout (trellis perfect). Calyptra large, long-cucullate, covering the capsule, finally split along one side. Spores spherical, smooth or finely papillose.
Type -Dichelyma capillaceum (With.) Myrin. The genus includes five species distributed mainly in arctic and boreal regions of the Northern Hemisphere; four species are known in Russia. Worldwide revision of the genus was provided by Welch (1960 Plants moderate in size to slender, irregularly and sparsely branched, yellowish, greenish-brown to dark greyish-brown at base, dull or weakly glossy when dry. Stems 5-9 cm, yellowish-brown, brown to blackish, stem and branch tips erect-ascending, flexuose-spreading to weakly falcate-secund. Leaves +distant, stem often seen among leaves, leaves obscurely 3-ranked, erect-spreading to weakly falcate-secund, twisted when dry, weakly keeled, linear-lanceolate, gradually narrowed to very long narrowly acuminate apex, not or weakly decurrent, (3.5-) 4.0-5.0(-5.5)×0.3-0.5 mm, with length/width ratio 8-14: 1; margin plane, entire or rarely with few denticulations in proximal part, weakly serrulate distally; costa, 40-75 μm wide at base, excurrent in a long, aristate, denticulate or smooth subula of about 30-50 % the leaf length; median laminal cells (65-)80-100(-140)×5-10 μm, linear, slightly flexuose, thin-walled, smooth, eporose, upper laminal cells shorter, basal laminal cells shorter and wider, incrassate and porose, alar cells not differented. All specimens from Russia lack sporophytes. [Perichaetial leaves to 7 mm, covering the capsule. Seta 2-4 mm. Capsule 1-2 mm long, oblong-cylindrical, immersed or emergent; operculum obliquely longly rostrate; exostome teeth spiculose-papillose; endostome segments longer than exos- Differentiation. The species is characterized by a very longly excurrent costa, with excurrent part to 30-50% of leaf length, and distantly foliated shoots. It shares these caracters with D. uncinatum, which possesses considerable difficulties in identification of sterile plants. Stem and branch tips and leaves of D. capillaceum are typically erect, contrary to strongly falcate ones of D. uncinatum; however, this character is rather variable in the former species, and some collections from European Russia and West Siberia exhibit more or less falcate shoots. There are some small differences in leaf width and length and their ratios (see the key and Table 1 ) between two species. In D. capillaceum, shoots are slightly more distantly foliated, while in D. uncinatum leaves are denser, though stem is also visible among them. At the same time, specimens with sporophytes are easily separated due to the difference in seta length, 2-4 mm in D. capillaceum vs. 7-15 mm in D. uncinatum, and capsules immersed vs. exserted. There is also a difference in peristome structure: endostome segments are joined only by their tips and form an incomplete trellis in D. capillaceum, while they are joined by lateral appendages the whole length and form a complete trellis in D. uncinatum. Unfortunately all specimens of D. capillaceum from Russia lack capsules (in spite of both archegonia and anteridia being present), and we refer them to the species on the basis of gametophyte characters and distribution pattern. At the same time, capsules were found at least in some collections of D. uncinatum in every region where it was revealed.
In spite of a considerable difference in size of plants and leaf shape between D. capillaceum and D. falcatum, in some cases it is difficult to separate them. In the latter species, leaves from lower and middle parts of shoots may have a longly excurrent costa; in such cases leaves from distal parts of shoots should be checked, as they have a percurrent or only shortly excurrent costa, in contrast to the always very longly excurrent one in D. capillaceum. In addition, leaves of D. capillaceum are narrower (0.3-0.5 mm wide) and only weakly keeled vs. wider (0.8-1.3 mm wide) and strongly keeled leaves in D. fal- 
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catum. It is also a problem to identify D. falcatum when it grows in rapidly running streams and has many leaves with strongly destroyed laminae, and therefore resembling narrow leaves of D. capillaceum; checking of some entire leaves is helpful in such cases. Difficulties in separation of these two species in Europe were discussed by K. Hylander (1999) .
Distribution. Dichelyma capillaceum is widespread in the boreal zone of eastern North America, with a few localities in the inner parts of the continent in Oklahoma, U.S.A. and Manitoba, Canada (Crum & Anderson, 1981; Ireland et al., 1987) . In Europe, D. capillaceum is a rare species; it is included in Red Data Book of European Bryophytes (1995) and Red Data Book of East Fennoscandia (1998) . It is distributed in southern Sweden and central Finland, and also some scattered records are known from Denmark, France, Germany, Poland, Italy, and Romania (Red Data Book…,1995) . The range of D. capillaceum was reviewed by Toivonen (1972) and Hedenäs et al. (1996) who referred it to the group of species with boreal amphiatlantic distribution. Ingerpuu & Vellak (1998) recorded D. capillaceum for Estonia. In Russia, it was known for a long time from a single locality in the Leningrad Province (NW Russia), where it was collected by H. Lindberg in 1914 (Brotherus, 1923) . In 2000, it was discovered in West Siberia, Khanty-Mansijsk Autonomous District (Vah River, middle Ob River) by the senior author (Czernyadjeva, 2002) ; additional collections from this area ("Kondinskie Lakes" Nature Park) were provided in 2006 by E.D. Lapshina (Herbarium of Yugorsky State University). It was also reported later from Oksky State Reserve, Ryazan Province (Volosnova et al., 2012) , collected in Kerzhensky State Reserve (S.Yu. Popov, MHA) and in St.-Petersburg City (E.N. Andreeva, LE). All records from Chukotka (Afonina, 2006) , Taimyrsky Autonomous District (Fedosov et al., 2011) and Kamchatsky Territory (Fedosov, 2010) are erroneous: they are based on specimens which were re-identified as D. uncinatum.
Ecology. In Russia, the species grows in flood valley habitats represented by willow, oak and birch woods; it occupies rotten wood, roots and branches of trees near water courses, usually above water and rarely submerged. It forms pure mats, and only a specimen from Vah River (Western Siberia) contains an admixture of Leskea polycarpa Hedw. Plants of moderate size, irregularly and sparsely branched, yellowish, greenish brown to dark greyishbrown at base, silky glossy when dry. Stems to 5-11 cm, reddish brown, brown to blackish, stem and branch tips strongly falcate-secund to circinate. Leaves +distant, making stem hardly visible, obscurely 3-ranked, strongly falcate-secund to circinate, weakly keeled, linear-lanceolate, gradually narrowed to very long, narrowly acuminate apex, not or weakly decurrent, (3.0-)3.5-4.5 (-5.0)×0.5-0.7 mm, length/width ratio 6-10: 1; margin plane, entire or with few denticulations in proximal part, weakly serrulate to serrulate distally; costa 50-75 μm wide at base, excurrent in a long, aristate, denticulate or smooth subula of about 25-45 % the leaf length; median laminal cells (65-)80-100(-140)×5-8(-10) μm, linear, slightly flexuose, thin-walled, smooth, eporose, upper laminal cells shorter, basal laminal cells shorter and wider, incrassate and porose, alar cells not differentiated. Perichaetial leaves to 8 mm long, sheathing the setae, not covering the capsule. Seta 7-15 mm. Capsule 1.5-2.5 mm long, oblong-cylindrical to cylindrical, exserted; operculum conic; exostome teeth spiculose-papillose; endostome yellowish or brownish orange, longer than exostome teeth, spiculose-papillose, trellis perfect. Spores 12-15 μm, smooth.
Differentiation. The main diagnostic characters of the species include a longly excurrent costa, with the excurrent part 25-45% of the leaf length, +distantly foliate shoots and strongly falcate-secund leaves and branch tips. Differences from D. capillaceum are discussed under that species. Sometimes D. uncinatum can be also confused with D. falcatum; it differs from the latter species in the same way as D. capillaceum.
Distribution. The species is common in western North America and rare in its eastern part, with few records in Québec and Ontario, Canada (Crum & Anderson, 1981) . Its presence in herbarium collections from Asian Russia greatly extends its area westward. It is a first record of D. uncinatum from Eurasia. It was found in Commander Islands, Chukotka and westward to Southern Taimyr (Anabar Plateau).
Ecology. Similar to D. capillaceum, D. uncinatum grows in flood-valley willow stands, at trunk bases and on rotten wood near water courses; it also occupies rocks at stream and river banks. It forms pure mats or can be mixed with Dichelyma falcatum, Leptodictyum riparium (Hedw.) Warnst. or Sanionia uncinata (Hedw.) Loeske.
Specimens examined: RUSSIA: Kamchatsky Territory: Aleutsky District, Bering Island, Poludennaya bay, 16.VIII.2010, Fedosov #10-3-599, #10-3-599a (MW) ; Aleutsky District, Bering Island, Kommander bay, 9.VIII.2010, Fedosov #10-3-432 (MW) ; Taimyrsky Autonomous District: Khatanga, Medvezh'ya River, 19.VIII.2011, Fedosov #11-543 (MW) Plants moderate in size to robust, irregularly and sparsely branched, yellowish, greenish, yellowish-brown to dark greyish-brown at base, silky glossy when dry. Stems to 5-7(-15) cm, reddish brown, brown to blackish, stem and branch tips falcate-secund to erect-ascending. Leaves rather dense, making stem invisible (rarely hardly visible), strongly 3-ranked, strongly keeled, falcatesecund to erect-spreading, lanceolate, acute or acuminate, not or weakly decurrent, 3.5-6.0×0.8-1.3 mm, length/width ratio 4-6: 1; margin plane or rarely very narrowly recurved, entire or rarely with few denticulations proximally, serrate at distal part; costa 50-80 μm wide at base, percurrent to excurrent in a short denticulate point of about 3-10 % the leaf length, rarely subpercurrent; median laminal cells (70-)100-160(-200)×5-8(-12) μm, linear, slightly flexuose, thin-walled, smooth, eporose, upper laminal cells shorter, basal laminal cells shorter and wider, incrassate and porose, alar cells not or weakly differentiated. Perichaetial leaves to 9 mm long, sheathing the setae, not covering the capsule. Seta to 14 mm. Capsule 1-2.5 mm long, oblong to oblong-cylindrical, exserted; operculum high conic or obliquely longrostrate; exostome teeth yellowish-brown, papillose; endostome segments longer than exostome teeth, finely papillose, trellis perfect. Spores 10-13 μm, smooth.
Differentiation. The species is characterized by the plants size largest size for the genus, densely foliated shoots and clearly 3-ranked leaves with acute apices. Its differences from D. japonicum, D. capillaceum and D. uncinatum are discussed under these species. Presence of costa separates it from species of Fontinalis, and strongly keeled leaves and absence of differentiated alar group differentiate it from aquatic and subaqiatic species of Amblystegiaceae and Calliergonaceae. Distribution. Dichelyma falcatum has a mainly montane distribution throughout the Holarctic, with scattered localities in lowlands where it does not exceed the boreal and southern arctic zone. It is the most widespread species of the genus, growing in North and Central America, in Eurasia penetrating to Mongolia and NW China and found also in Morocco in Africa. In Russia, it is not rare in Murmansk Province, Karelia, Leningrad and Arkhangelsk Provinces, Komi Republic, in mountains of southern Siberia and Chukotka; it has also been collected sporadically in the central part of European Russia (south to Tver Province, while one record from Moscow Province by Ignatov & Ignatova (1990) was found to be erroneous), Urals, West Siberia, Republic Sakha/ Yakutia and Kamchatka.
Ecology. The species grows in running water and on temporary flooded banks of streams, rivers and lakes. It settles on rocks, roots of trees, pendent branches of bushes, rotten trunks, rarely on soil. In North America, it is reported mainly from rocks, while in Russia it occupies more diverse habitats. It grows in pure mats or, rarely, mixed with other mosses, e.g., Calliergon cordifolium (Hedw.) Kindb., Fontinalis antipyretica Hedw., Leptodictyum riparium, Scorpidium cossonii (Schimp.) Hedenäs, S. revolvens (Sw. ex Anon.) Rubers, Sanionia uncinata, Sciuro-hypnum reflexum (Starke) Ignatov & Huttunen 
